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(54) SOLID-STATE IMAGE PICKUP DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a solid-state image pickup 
device in small circuit scale improved in an S/N without any offset 
error even when an amplifier has offset dispersion. 
SOLUTION: A current signal corresponding to the quantity of light 
received by a photoelectric converting element 13 is inputted to an 
integration circuit 30 and integrated and a voltage signal is outputted 
from the integration circuit 30. When a switch element 40 is closed, 
the voltage signal outputted from the integration circuit 30 is inputted 
to a capacitor 51 of a variable capacity integration circuit 50, the 
fluctuation component of that voltage signal is inputted to an 
amplifier 52 and an electric charge corresponding to the fluctuation 
component of that voltage signal and the capacity value of a variable 
capacity part 53 flows into the variable capacity part 53. The capacity 
value of the variable capacity part 53 is controlled by a comparator 
circuit 60 and a capacity control part 70 so that the value of the 
integrated signal outputted from the variable capacity integration 
circuit 50 can be coincident with a reference value. A first digital 

signal corresponding to the capacity value of the variable capacity part 53 is outputted from the capacity 
control part 70. 
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HS157 0*5,fcl^c^WtiUaJ8 0SrlMtbT«^$n-S 
«-^51SS5 1 0 0 14. CD S«S&fe«fc^A/D3aMI»6 

«i$ii^®m^iHjs§«BeTi^-r s c t *n? s s e 

[0 0 4 7] ^43, ^14^^151 1> ^HS§3 Ofei 
5i? feil/i. L*L, £tf*©sfetH9Bli^-rJ;^l^ 
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M3^M2^M1. M3<M1 

tU MlfflOSStS3K»l 1, M2<@O^HllS^3 0 

[0048] (B 2 <D$mm> yaz. immmzm 

-5. «Wit:i50»iSfSfi Sit^SPi i 
, (j = l~16) #IE^J£n*^«l 0, 
^T20j (j = 1-1 6) , *g#HB&3 0, (j =1 
-1 6) , X<y5 1 ^4 0i (j=l~16) , ->7 
hl/>?7.^SI59 l~9 4fej;tm-^Sa51 0 0j (j 
= 1-4) £fit*-"5„ MSftffi 1 h Myf 

?^F2 0. ^Hi]J^3 0^cfcaCX-f -y5^?4 0^n^ 

[0 0 4 9] g}£SM OWu g)t*T 1 2^2^7ES3?[f 

12^1 <Djjfa\z8m-£tiTm&.g%M 1 1 j ( j = 
i~i6) tsnx. mmgftMi is ipm2oxtmz 

ffi^JStufc t>©T*S. £!B33H$ l 1 j ( j = 1 - 1 

6 ) -tn-enfc, fa i ©^sffiB*©£tfHBESP 1 1 

«©*Sre*5. HKH5JK3 0i ( j = 1 -1 6) -£rft 30 

•etna, mi<Dmmm<D&$m&3otmm<Dm&.-? 

mm®si& i o o i ( j = i —4 > -f-n-^nte, 
» i (Dmmmommmm 1 o o £H«©«rin?* 
Bj^&Mfc^Hisg 5 o , tmtzi$& 6 o > m-mmmm 

7 0*5<fct^^fflLSP8 0^6.^-So 
[0 0 5 0] X<y5^2 0) (j = l~16)^-n 
IS 1 O&mmtnM y 2 0 U 

^y^f4 0« (j =1-1 6) tn^tui, fai 
<Dm®m<DX1 y?*?4 OVzmst*. x-r 
yf*F-2 0j *5«tt;^ y^*T-4 0j ( j =1 — 1 40 

6) a. sagjieapi ii (j = i~i 6) . usttuss 
30j (j = i~i 6) &&zm^mmi o o, (j 
= i~4) s^wtssBwsajw^a^atuTfp 

ffi-T-Sc fJ^b^, *1*:y?*?2 0i C j =1 — 1 

6) gtt£*E»l 1« ©*ffi©m#tti7J*?i3t£- 

0^3 0 j COA^^tor^K^e.tlTO^,, 

X-fy?*T L 4 0i (j=l, 5, 9. 1 3) t*. fifcB- 

i°ffg3 0, (DfttlVsH-iim^WmUl 0 0> OAA«f 

£©Wfc»tt6mV5. X-f y?*p4 0i (j = 

2. 6. 10, 14) Ji. «$HhK3 0. ©Ha***?* 5? 



MrH 2000-32342 

12 

«. X-fy5^?4 0i (j=3, 7, 11, 15) 
li. fit^EBSSO, ©ilJ^ttt^fflffiSlOOi © 

(j=4, 8, 12, 1 6) li, ft$Msl&3 0i <D&1j 

m-tmmzmi oo< ©Aam^toiHKtwtsn 

[005 1] ->7h l^^^«9 1—9 4-tn-^tU*. 
^^^#^Ta&SX-Y->5^?2 0, *S«fctEVfy 

g^?4 o j ( j = i - 1 6 ) *h-^n©HB!tfS!wrr 

= 1 — 1 6) ©7.-f 4. fifc5HHl^3 0, (j 

= 1 — 16) 0Utyhffl®X'fy?^f3 3, *5<fc 
tf. »*§4fflBS51 0 0, (j =1-4) OnK§»» 
5 0 © U ir y h JE©;W >y 5 4 tt^tl&ffi 

i ( j = 1 -4) ©$Mffitf 7 0 *5cfc^>7 h 1/>>X 
9 1 - 9 4 -tll^ft©ftfe«fl!Wrr<5. 

[0 0 5 2] *^J©^S8t @#^^a^T©«fc 

?\zmm-%o arf , h u-^^«9 1 - 9 4-en 

-6nid«k0. X-fy5 1 *?2 Oj (j=l-16)©^ 
y?#p2 Oi , 2O2 . 2 0 3 43^1/2 04 © 
^-SrlSUS. X^yf^4 0i (j =1-1 

6) ©5*>X-f ^^^?4 0, . 40i , 4 0. 
4 04 ©#.£B!U5o nnt«kO, fiitS^SPi li . 
7.-T>y^^2 0. . ^0^3 0. . 7,-(y^m^4 

o i 45 ^zm^mmsm ioo. 1 ©ns^^©0 
i<omi£i:tez>. mmg^Mi i> , ^75^20 

mmfe ioo» t>5s 1 <Dmmm<Dm 1 ©«^t^-5. 

Slt^eSUl 1. > M7fi?2 0, , «S5Hh]5^3 0 

3 > 7.-r!y5^?4 0s 45±tWf^fflailKl 0 Oi %> 

m 1 <Dmmm<Dm 1 ©«^t^^>o sa^esis 1 1 

4 » 7.-r-y?^2 04 , |S^^M^3 04 . 

^404 *<ktwi^aaiE3j^i 0 04 hfBKDmmm 

^LT, cn6 4a*i»l©*SS 
^t^^@#^^«©gH^<hra^©#niTMJilMtw 

wrfFtz>z\t\z£K>. mm.gye®i 1, . (j = 1-4) 
^n-en©=&^3^?i 2©^£»(^b^x> > ^;Wf 
#s:#^8yi»i oo» (k=i~4) frbmmizmij 

[0 0 5 3] ttUT, «>7hU^S9 1-94*n 

■encio. 7.-r->^mr2 Oj (j = i~i6)©5 

*.X-f -y?^^2 Os , 2 Oe , 2 Ot 45^^2 0. © 
JSM&Hi;. ^fc, 7<7ftT4 0, (j = l~16) 
©5*»7.^ < y?^f 1 4 06 , 4 0. , 4 Or *5j;t^4 0 
s <Dfr%mVT. Hi4§}tgi3 1 1 1 (j=5, 6, 7, 
8) ^tl^tKD&gy&Zff- 1 2©3Bt».'JSUfc7 f ^ 

;wt#*flt-^asaj 1 0 o k (k=i-4) *^hrf13 
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[0 0 5 4] «*6ld*»>iT, zs7h\sz?Z?1&9 1-9 

4^n-enic<ki9, x-fy5 L ^2o, o = i~i 

6) <Do^>7s^y^W?-2 0> , 2 0io, 2 0n35j;tf 
2 0 12 ©<9-£gfll^ X'fy^K^Oj (j=l 

— 16) <D5%X4 y=H$rf-4: Oo . 4 0.o, 4 0ni5 

mo.^^iii;!, ^ttSTtspi ij (j =9, 
io, ii. 12) -tn-e*i©5®fc#f-i 2©f)a 
wsufc^^wt-^sfli-^ffiiap ioo» (k = i - 
4) &*>wimzmirr*. w 

[0 0 5 5] -?-LT, } /7H^^9 l~94-€-n 
^tlCckD. X<75^2 0, (j=l~16) 05 
Wyf^2 0, s . 2 On. 2 0.6*5ck^2 0, 6 <D 
**EBi;» Sfc. X-<y5 L ^4 0 J (j=l~16) 
<^>5%X-< , y5 L ^ : ?4 On. 4 0i4, 4 0) 6 ^3cfct/4 0 
^(D^mCT. miMgftffll li 0=13. 14, 
15. 16) -W<r*l©£g)fc?^l 2CD5BaiK^Si; 

fc^^^wt^^m-^assu 1 o o * ( k = 1 ~ a > ^ 

[0056] £t±©£ ^ K» *^SS^®J3^^@#^ itf 

*tH«©»*Bi^5te. OT©.fc5fc3!s*&t>srr 

£&(Dmmmm^<> ^y7+KXt£/h$<& so 

[0057] (M3<Dmmm) *m$z.we>m 
temmmvw, 3 <Dm®m\zz>^Twmrz>o m 6 

f±. B3©^S©^^{^-5@fta^fi©«fiS0T?S 
•5c «6©#B^-5B#a#S«a> ^tt«a51 1 
j (j =1-1 6) £«I$n£gftg&l 0. X-f-y^ 
^?20, (j =1-1 6) , H^[1KS3 0j (j =1 
-4) , X-fy^fc^Oj (j=l — 16) , ->7h 
U-v>X^SP9 l~9 4^J;U^-^ffiS^l 0 0j (j = 40 
1-4) &»^L«. cCTSi. Mittg»l 1> 
X-f yJ-m- 2 0 is «fct*Z-f y 7*F4 0 ftlfnci 
JS341 6tU 33t#@g&3 0©fiJ»i4 tLTliSd^ 

[0 0 5 8] gftSBl 0«, gjfoETl 2ift225S5Effl 

sti^fe©?**. oti, su e * ? 

1 2 1 ©^KE^JSnTfitg^ 1 1 j ( j = 

i~i6) tznx, mn^mi it aiss2©#iRiK: 
iswsnfct>©T**. sits^tf lit ( j = 1 ~ 1 
6 ) tn^tiit. w, 1 ommmvmmgxffl utm so 
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^0iES3 0i (j = i~4) -e-n-e 

titt, ft l o^S©^Ho^H3M3 0 £HfiM>*toSre* 
•So firfUBSS&l 0 0, (j =1-4) -wetite. 5B 

1 (Dmrnmcom^ym^ 100 tit^m©^-?* 0 > 
^t^-isK5 0. itfetHB^6 0, mm$mui 0 

[0 0 5 9] M^fif2 0j (j =1-1 6) 

% 1 ©tfe&£l^©7.< -y 2 0 \&&k U 
y?*T-4 0j ( j =1-1 6) tt^ftil- Bl 

y3^P2 0j *5<ktf7W y?*?4 0i (j =1 — 1 

6) ss»eaui ii (j = i~i 6) . mttmz 
30j (j = i~4) &&zm^<&mi oo, o = 
i~4) &^eg{c^@tr§i^^^gi:UTf^ffl 

"TS*. f&*>"^ Z<y^*f-2 0i (j=l-4) 

«u sft&ftg 1 ii ©^©»^#^£8KHen& 

3 0: OA**?tor B l{C^-te>nTVi-5o T.-f-y?^ 
^2 0j (j=5~8) m&S&lMlli ©#M© 
«#ffl*^«I:8f$HlB&3 0 2 ©TJWiT-tClBIKlKW- 
enT^-5o X^y?if2 0, (j=9~12) 

mw&yffli ii ©*a©^m*^?iH5HHM3o 
Oi (j = 1 3~i 6) it. mmgymi i> <D&m<z> 

e>nTViS„ ^fe. X-f>y?-?^4 0i (j=l— 4) 

ti> a^iEi^so, (Dmjjm-tm^mmi oo> © 

TJWST-tWWtORW-enT^i*. 7.-r«y^5^4 0i 

(j =5-8) |±, «t^3 0 2 ©ffl*»<h«-^5L 
Sia510 0 2 ©A**?t©IB»w|»'t6nTt»*. X< 
y?*?4 0j (j=9~l 2) Ji. «$H1K3 0. © 
ffl;W?£{ff-*§#ySS|5 1 0 0 3 ©A*«?t©rafc|gtt 
6nT^5. M>y^4 0, (j=13 — 16) 

«. fi^iEiji§3 04 (Dmijwf-tm^mmi oo, 0 

[0 0 6 0] ->7 hU>?7.^a59 1 - 9 4 -ttl^nf 
^flWSBI^an?**^ y?*F2 0j *5J:I/7.-f-y 

5^?4 o , ( j = i - 1 6 ) -tn-^nowBBSrftwi-r 
nx^So ^< ^ >trfflmm^ mMg%&i i> a 

= 1-1 6) ©7.-Ty^? 1 4, $t#Mi§3 0j (j 
= 1-4) ©U-fey WB©X>fy?*F-3 3, *5itA 

i o o j o = 1-4) ©pj^^^s^ei^ 

5 0©Uty hffi©7.-1' y 7MT 5 4 -tn^nfefiffjt© 

^5>^i«Emwwu •ff-^as^i o Oi 

(j =1-4) C§t$W7 0i5ct^>y hl/^X^ 

SU9 1 — 9 4 -t-n-^nwibfpsiBiWT*. 
[oo6i] «j©i?^iz^-5H#^se{ie>(.T©J: 
5^»?frr-5o sr. ->7hkwi9 i~94^n 

fni:iO« Myf*f2 0, (j=i — 16) ©a 

*»7.-f y^^?2 0. , 2 0s , 2 0, *5«t^2 0.3© 
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3M£HD, 7.<-y5^?4 0i (j=l~16) 

(DO t>X^(y 9^-4 0, , 4 0s , 4 0 s *><£tf4 0 

ls ©**isi;-5)o ^nn=fci). sifig^i i, , x-r 

>y3^r?2 0, . ^HhB&3 0. . 7.-f^^3^4 0. 
&£tffi-f##yi[EBgl 0 0, t^l®£tt9gag(Z>Hl® 
HWEta:*. Sit^SPl 1. . X^y5*F-2 0. . 

S§1 0 0 2 fcfg 1 ©£EH9B*B©I9 1 <Dffif$Lt.t£Z>. miS. 
gftMl 1. . X-f-y^^SH^O, . Sc9-IhIK3 05 . 
^-fy5*?4 0. 43iE«i#8BllEKl 0 0. fcfcl /<? 

©£HMi©0 1 ©*/&i&<5. sti&ftas li,,, 7; 

•fy5 l *F2 0i.» ^(51^3 0, . -y^St^t 0 
, . fc«fctff»*§#!S|5B§ 1 0 0< %>» 1 <Z)ggi9&fB©BI l 
©#|j&£&5o ^LT. £*1 6> 4 1 (D^S^HfC 

*-CtC«fcO, SflS3K»l li (j = l. 5. 9, 1 

3) -eft-gftO gfl Jta ST 1 2 Ufc-?^* 
M^i^WlOO* (k=l~4) AiSR^ 

[0 06 2] ' «&vr, ->yhU>>7,^M9 l~9 4-ttl 

^ntccko, x-r 3^*F2 0, (j = i~i6) 05 

t>7.-f y5=#P2 O2 , 2 0, , 2 Oio&Rtf 2 0i<<D 
2>-£gflU-. 7<7^f4 0, (j = l~16) 

©S^yM" y?if4 O2 , 4 0. , 4 0,o*5ck^4 0 
m©**BHDT, StfSJGtfl li (j=2, 6, 1 
0 , 14) ^tl^n©=S«^ 1 2 Ctz. 

Tvpjus^&mm&m ioo* (k=i ~4> &z 

[0 0 6 3) £SK*I&»T, is? YW^ZUV 1 — 9 
4-en^tltZctD, 7.-ry^?^2 0, ( j = 1~1 
6) ©?-£7.-r-y?-?it?2 0» . 2 0t . 2 0nfeJ;t; 
2 0i*.®9*Hp, y?*F4 0, ( j = 1 

— 16) ©5*>X^f •y9 1 ^ 1 4 0s , 4 Or , 4 0,, 33 
«fctf4'0is©*£H!&T. SiSS^fPl li (j =3. 
7, 11, 15) -tn-PtlO^HBt*? 1 2©3i3t»w 
AfeUfcx^Mi^Sffi^fflSK 100. (k= 1 - 

4) fr*>\m\Zt}ilj-?Z>o 

[0 0 6 4] -tUT, ->7 hUi^X^9 1-9 4^1 
■etliCkO, X-f -y^t^2 0, (j = l~16)©"5 
*»X-f ^^^2 04 , 2 0! , 2 0,*i5cfctf2 0 16 CO 40 

&zm^ mrc, x<y?*p4 0i (j = i~i6) 

©Pt.X-f -y^H^ 0, ,40!, 40,2*3^^40 

,6©*£hut. m&gye&i 1. (j=4, 8, 1 

2.16) ttJetKD&gftMT 1 2©3SiaB£l&Dfc 
^^Wi-^S^i^BiaJ 1 0 0* (k=l~4) 

[0 0 6 5] sLt(D&?\z. *$gmm\z&k2>®mm 
mmz. % i <DmmM\zmz>m#mmmm-rz>%) 

-5o *is*>%. ^mmm\z^mmmmm.T^ m so 
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If. £ O^T *>^«y :/+K X«zlv£ < 

[0066) (^4 (Dmmmm) x\z. xmnz&zm 
immmvmivmmmtz-D^Tmmrzo m7 

i (j = i~i6) wmmznrz.gtfmi o, x-r-y?- 

*f2 0, (j=l~16) , 3SSH38&3 0, (j =1 
—4) , X-f>>5^P4 0j (j=l~4) , ~>!7M/ 
5>X^9 l~9 4*3j;tm#OTa51 0 Oj (j=l 
-4) SflM.*. SltS«l l*5ct 

z\n^><Dmmtm\z^<xh^o 

[0 0 6 7] %3mi 0f4, gJ'C^T 1 2A*2#StEa. 
l 2 l <DM®36mZtiXW*3&(B Hj (j = 

i~i6) tznx. maemi is im2<oMiz 
i3jijsn^fecoT?*§o Stt^SPi 1j (j = i~i 
6) wea-ui. mio^s^^co^it^spi itra 
«co«^-e*^o «^ieM3 o, ( j = i ~4) 

z>* m-^sspi o o, (j = i~4) fti?nn m 
i cD^^^©«#®sisi5i o o tra«©ifc*xf*o, 
■5j^^^^igjg5 o, vcmms o> ^a®mi57 o 

[0 0 6 8] 7<yfi?2 0j (j=l~16) W 

X'fy^^Oi (j =i~4) j tti j &mt> li© 

^6S^j«O7 > -r<y5 : ^4 0&fg^-r§» 7.< >y 

5^?20, (j =1~1 6) *3 t ttX7.-r-y9 : ^4 0 

j (j =1-4) i*. st^eapi ii (j = i~i 
6) . ^essso, (j = i~4) &&zm*mm 
ioo, (j=i-4) zmm^zm^&mpjmm. 

(j = i~4) a. sa^api ij o^iicofi^m* 

«?t^HIJ^3 0, ©7JWI?fc©Wfc|»*&*lT^ 
-I). X<7^2 0, (j =5-8) ti. Slt^tSP 
1 1, C0*jl©{i^tfi*«?i^-tH3^3 0 2 CDA*^ 
^t©BfcKW6nTt»*. ^-fy^*F2 0j (j = 

9~i2) ti. sit^tspi li ©^acD^m*^ 

X-f-y^^2 0j (j =1 3-1 6) fi. SUg^C 

ii, ©*a®«^tHA*?taaiHiK3 oi ©a*^ 

^^©latClia^^nTt^. Sfc. X-<y^?rt?4 0i 

(j = i~4) a, ^[^3 o, ©tB^^tm-^a 

SgBlOO, ©A*iSST-t©IBICRJt6nT^^. 
[0 0 6 9] y7 h ]szSX9»9 1-9 4Wfmt 
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m$8&&&®CZlb%^ y5*f-2 Oj ( j =1 — 1 
6 ) iS^tfX'f 7?if4 0 j ( j = 1 ~4 ) ^tVetl 
OSMSIMS. ^<5>^ft9ffllSP (0^i* 

-f) ^n-ci^s. $.>tffflmm^ mm. 

gftBlli (j =1~1 6) y5 L *fl4» a 

^HhJ^3 Oj (j=l~4) ©Uty^OMy^ 

^33. *5«tt^ mmam&ioo, o = i~4)© 

5^S5100j (j = 1~4) CD&m&m&7 0&£.tf 10 

[0 0 7 0] 43dfi^£^Sfm*m<t»T®<*: 
©ffc5* 1 6 j@T?$>n^ X-f y 5^f4 0 j ( j = 1 ~ 

4) ^n^ntegflUfc^ire^o 

[0 0 7 1] S"T. '>7M/^i91~9 4ffl-e 
nfc«fc9. X< y?*f-2 Oi (j=l~16) ©5% 
X-f •y?*7 1 2 0i , 2 0s , 2 0 9 *5<fctf2 0. a ©#- 
^ntCckO. SdHBftgl li . X^fy?^ 
f2 0, . $SSMIK&3 0> „ x^fy^^F^Oi 

m^im&3& ioo. as i ®£t&@£®ni i <»m&t 

fcS. Slfi§«l Is , ^•y5*f2 0 ! , 8KH3 
g&3 0* , X-f -y5^?4 02 *<J;tfff#$fflSlBKl 0 
0* t>»lG^aiS^IB©Hl®!(fc*t&*. Ml4g» 

1 1 9 , X-f-y?9^2 0s , ^0813 0s „ X-f >y 
5^?4 0 3 *5*tm-^SIiB^l 0 0. fclgl ©§(£&£ 
imPM 1 ©«/&£&&„ Sfig^ M7f 
^2 04 , mttel&3 0< . X^7f$f4 0, *3«fc 

mt-^aatHis& 100. t>se 1 ©i*i&£j£i«©0 1 ©«/& 

\z£r> x mmgyffii i> a = i. 5. 9, 13) t 
n^n©^^?^ 1 2 ©g^K&Dfcx^^wt-st 
*»<waa»ioo* (k=i~4) *^Rn^K:a*-r 

[0 0 7 2] fifcHT, ->7hUy7^9 1~9 4-en 
^n{'*0, X-T-y^f 2 Oj (j=l~16) 05 
*>X<y^^ : f 1 2 02 , 2 0e , 2 0.oi5<fctf 2 On © 
frZmVT, m&gftffll l> (j=2. 6. 10, 1 4? 

4) w?n©#^?frpi 2©3Bt*;^&i;fc7 ? >>* 
)UB^zm*mmi oo> (k=i~4) *»6wp*c 

[0 0 7 3] SfclOfc^T, v!7 h 1^7.^359 1~9 
4^-tl^tlf3«fc0. X-f y^SHF2 0, ( j =1 — 1 
6) ©O^X-f y^??2 0» . 2 0 7 , 2 0.ii5cfctf 

2 Oi.©*SrBBUT, SitSJiattl (j=3. 7, 

11. 15) ^n^n©#^)t^ 1 2 0sjtaiysi; 

fcx^)l^#Sr^#®3SSI5 100* (k=l~4)^ 
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[0 0 74] *bT, h 1x^X^9 l~9 4^-n 
*hfcJ:»J* 7^ y^m^2 0, (j=l~16)©5 
t-X-f yfiHp2 0. . 2 0. , 2 0.2*5^^2 0)6© 
**IHDT, SSHBtapi 1j (j=4. 8, 12. 1 

6) -wenw&gft^i 2©s^siosufex^^ 

;Mi#*fllWffiWl 0 Oi (k=l~4) ]8»&HP*fc 

ma**-*. 

[0 0 7 5] £U:©cfc5^ 43ide3&§£ff&S{tittk 

ggfi, i6i0ii6©^igK^@#^»^a*^-r^ 

[0076] 

M3SM2SM1. M3<MliUTs Mlffi£>£l&£ 
^glk M2{@©$ft#^&J;£Aom©^t^^*l 

n*»&K:ti. ^««z)iHiisa»*/h$<> ^>>^-y--fX 

«/Jn$<^-5» S^t. &ff-^![ySfi|5© H7 1 ) hfSff 

©SS^iST ^<fcf^D> ^^©^ns^espwiB 
^j^©«iJ^«3^-^!?yg3|5^1BS-r-£. Z isircti© 
^©^l?^-7^-y--fXli/J^<^:0. Sfc, E£ 

.[0®©i«^:^Hj] 

[01] mi ©SU©gSifc:^E3ft^fe^S©IilK«fiS; 
[02] ^^S»$HsI^©iaS^«/*BI^*-5o 

[03] mi ©^6©^tifc:^@«^«^g©iMm^ 
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